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(54) Uonwoven fabric made from filaments and artificial feather containing a 



(57} A nonwoven fabric made of filaments, which 
coropt isas filaments formed from a fiber-forming ther- 
moplastic polymer and satisfies all of the following con- 
ditions (A) to (D). 

(A; The liber bundles are present in a range of 5-70 
per centimeter in any cross-section parallel to the 



direction of thickness of the nonwoven fabric. 
(8) The total area occupied fay the fiber bundles is 
sn a range of 5-70% of the cross-sectional area of 
an> ros s t ular to the direction ol 

Ihickr ess of the nonwoven fabric. 

(C) The apparent density is 0. 10-0.50 g/cm3. 

(D) The cut ends of the fibers on the nonwoven fab- 
ric surface are present in a range of 5-100 per mm 2 
of surface area. 
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Description 

BACKGROUND OF THE' INVENTION 

1. Field of the Invention 

pXSt] I i iii n vent i t i i i t i lo artificial er contain 

^ 1 ' i f t i -nam. <ai 1 r ( i u v ■, i t 

rtt "*' f ' - < * f> f t i ^ mi if \ -,brr 

2. Description of the Related M 

[0002] WitkaaS leather used ( t i- i | uiners dm to 

1 * ' ( 9 d i it* i i J fit i 3 3, t 

sports, etc. However, artificial (eathet is desired to have a softness, a drape property which arises from the dense 
ire r ' , - i i it t-f i (-'(I i k f * e -i t 

properties 

P 303 ' riiab s madefrom filaments ha\ sen pros ed Patent 

^ i i n v - V s f u n i - f , P| y i , nl 

r 1 ! s S uipment si ss pie fiber fee > t o g n i sr » > m 

h !*P< m m- i , j -> , t c , i 0 c <• u1 }l - t ntr 

irics of stapie libers 

[OOCJs inadti ! ; i i . , t 1 ~ ton is afso require n iingstep, unlil- non woven fabrics 

made from staple fibers, there is no need to form high crimps info the fibers and filament nonwoven fabrics can be 
*" rf ! ' n<m ! - h - < -j ^ 1 l th -k >h- 

.nonwoven fabric dense, 

[OO0S] For an improved appearance, Shore has been proposed, in Japanese Examined Patent Publication No. 
5 ° 42106 ~ tH - " = with excellent softness and excefientabrastert resistance, which comprises an intertwined 
or vove . it < m tde from a resin and an aggregate of fimd^er Stemems with a denier of 0,3 de or less and which 
exhibits i ig * ng strength However, at least one of She surfaces is a side formed by the Omenta and the resin, 
and is different feom a suede-like erected pili surface, or a smooth surface consisting of Ihe polymer alone, I.e. a "Sulf- 
amic surface*. 

|0005] f n Japanese Unexamined Patent Publication No. 3-21 3555 there is proposed a nonwoven fabric consisting 
of bicomponent splittabie fibers. The patent publication states that the nonwoven fabr ic can be used tor medical uses 
for bags, and the like, bet despste the hsgh strength due to partial bonding of the fibers by at least ihe resin among the 
1 1 > s'an ronde mg rt unsuitable j 

[0007] There is also proposed, in Japanese Unexamined Patent Publication No 1 0-53946, a method whereby ag- 
gregates oS « abie fibers as ti ' tang fibers are subjected to force tangling by needle punc n an cm 
tangling by high pressure water stream, and a nonwoven fabric obtained by splitting the filaments is heated in boiling 
water rstean - e^vc filter dens Mention 

PO08] 'm<t,mn Urn - >: sir e sine nonwoven abric spared if this f inc has a f jpp rent density due 
to the heat shrinkage which also provides a donsifie at 3 if i aihei u! rail andling 

pre ty ci t a ks o i r c ig artrfic rther with full g /i !f ^ ^ 

it t con i c - \ i k. iej t <>■ * u r r 

v»-c t t > urn ii nr^rei f t^ -j , m j. 

artificial leather particularly tuff-grain artificial leather is used to produce shoes, bans, gloves or furniture is that the 

li -i ! aps ea ance det< s w tb use. 
fOOOS] On the other hand, even in the case of suede-like artificial leather, it has not yet been possible to ofalain 
products with dense erected est -< a pleasant surface touch similar to natural leather, and therefore an artificial leather 
a b i t. xn^ > - * > , 
beautiful appearance 

SUMMARY OP THE INVENTION 

[G01 0} it Is a first object of the present invention to overcome the aforementioned problems of the prior art by providing 

i >. mr of 1 i -o i \ 

whsch exhibits both the softness and m, and tight handling property of natural feather while also having no buckling 
creases upon folding and being resistant to formation of bucktmg creases or nubucMike artificial feather with an 
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exceiieru in oiif 'i s:m!i;si so h <- v m which nas no; existed -n i prior art 

|0011 j It is a second object of She invention to p>ov«e artificial leather which is oreoansd from the above-mentione* 
r a at filaments 

Cri2S - - - r in 1 r Mi -ON h > n V" i [ ( t Q 

nsr ) r ! !iag property and excellent suece-iike surface touch anc as the cause r buckling creases upon foidinq of Vi 
! f < f f ^ ' ' Ml j -3 r j | v , 

' ( 1 r ' it d i r ^ n , , 

( J f n-nl n-c r >l n , u h a , 

leatner vath both softness and a ! 1 -r « ■ prooerty ]ir iha; the nonwoven fabric have a ,. > density and thai 

' i ^ r i i t i f f , mgP 

!tw,te-s M K i - In . < « 1, - , fcn i - 



mponsnt riiamenis are a reset! of the structure unique to spiirabio tvoe rr 

f > I ii ^ ' 'i' "'t' 1 ' on , < ci veon the ■> benq i b j< *h- 



, ;neni tisamenta wherein the 

spiitiabie " 



t it j < 

" t M ,r r )1hPmi| 

~ nt ^ n ' ^ ^ f i I rH i nc ol e,t ci in 

^Irt^i" ^mu , > - t C f.,-, , oil , oil, f t, ,|, t , ^ ^ ,, r , -„ wh. 

rc ' r 1 * ine denier isiamem a aip 

p»4j Oi h othei t and. » «; >f< ndfhatint < on wove at mad« if srneni >rmed ore 

1 c 1 d f 1 { f f it f ci r a nd neun { (. v * ' 

i5 "'" L< "> " 1f t i u j t i !t-r 

J nl * 1 1 1 sent c fiber bodies, upon which tha present irwenlic 
was thus completed. 

[00>5J inoti r < | c scant vecf by a nonwoven fabric made of filaments, which 
comprises filaments formed from a fiber-forming thermoplastic polymer and satisfies all of the following conditions (A) 

(Ai The fiber bundles are present in a range of 5-70 per centimeter in any cross-section parallel to the direction of 
s of the > lab 

{&) The total area occupied by the fiber bandies is in a range of 5-70% of the cross-sectional area of anv cross- 
sect s « lar; th< i ir & on oi thickness of the nonwoven fabric. 

(C) The apparent density is 0.10-0 50 cycmT 

ip) The cut ends of the fibers on the nonwoven fabric surface are present in a range of 6-100 oer mm 2 of surface 
area. 

100% The second oojec oi the mv jk inl' > a> comprising, the nonwoven fabric-- ac- 

cording to it invention and a poivmeno • , <- fraorannaieci ir i-t! and --t*m <- „t o ; f ,- f i ,v a < > n- > 

to (M). 

(!) The fiber bundles are present in a range of 5-70 per centimeter in any cross-section parallel to the direction oi 
thickness of the artificial leather. 

(J) The total area occupied by the fiber bundles is in a range ol 5-70% of the cross-sectional area of any cross- 
section perpendicular io the direction o? thickness of the artificial leather 

(K) At least a portion oi the impregnated polymeric elastomer is poSymeric elastomer which is not fixed among the 
fibers 

(L ) The iensife stress at 20% elongation (o20) in the warp direction and Iho tensile stress at 20% elongation .%20) 
in the welt di- eel ton ol -he artiliciai ieathei a".: each ;n the iange of i .5-10 kg-crn. 

{fv?; i he ratio oi the 20% elongation (o20) in the warp direction to the bending resistance (Rb (g/cm)} for the arttllciai 
leaf -er and the ratio of the 20% elongation (o20) in the weft direct** to the beno..,a - „st -e^,n< v v f , 
artsfsc-al Icaiher have an average value ol 2-30 
<N) The apparent density of the artificial leather s S 0 t?0-0.50 gfem 3 . 

BRIEF DESCRIPTION OP THE DRAWINGS 

[0017J P,c 5 direction of thicknes i f i nonwoven 

fabric made from filaments , < < ) to the invention, which was sketched from the electron micrograph (35x) oi Fig. 4. 
lOv. S q _ " ^ t 

nonwoven fabric made from filaments according to the Invention which was sketc had hem the alcetro- micrograph 
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(50.x) of Fig. 5. 

[00191 Fig. 3 ss a v>ew ot the surface of a nonwoven fabric mads from filaments according to she invention which 
» as sketct ed from 1 »k ro t )x ot f ig 6 

[0020] i q 4 is. i Hec t ^ { ;35xi shoeing it state ot t *vr bundles r a cross-section parallel to the 
* dirocion o' thickness a - < _ di^e of Example / 

500211 Fig 5 is an electron micrograph (50x) showing ths state of fiber bundles in a cross-section perpendicular to 
* € !' iesa! leather obtained by the [. - Enamels 7 

[O022J Fig. 6 is an ele on nicrograph (2 > she I I a ends of fib* on the sun eol ■ w t 

fabric made of fiiarnems obtained by the procedure of Example 3. 
m [0023] Fig 7 is an electron micrograph i200x} showing the surface of a nonwoven fabric made of filaments obtained 
by trie procedure of Comparative Example 3. 

[0024] Fig. Sisa schema?*: view jSiuetrating the latere; cress-sectional shape of splittabfe mu^componenf. filaments 
produced -n Example 1 . 

[002S] g. 9 is a ;em i« view ill ting the lateral Ci cchc-nai bape f spiiUabfe muitico me 1 s a 
?s produced in Gxamoie 2. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

^2t> r A) to ;D) for r fa f accordi t 1son ws>i be ex- 

2f plfciped in detail. These conditions are essentia? for the rxjnwoven fabric made of fiiame t. ' n vi ' 

hi v. 1 " (i -I ! - ,1 I t i T t > o r I i t 

[0027] According to condition (A), the number of fiber bundies must be in a range of 5-70 per centimeter width in 
am cross section par .! i icki ess of the nonwoven fabric made of filaments. 

[0028] rbis is fi ire which appears by the intertarsgSir i 

ss P~w \ f i I I f s > 

thickness of the nonwoven fabric, resulting in lower sending resistance when artificial leather fs prepared, so thai a 
structure Is provided t denseness together with softness and both a toll and tight handling property By alignment 
In the direction of thickness si Is possible to achieve an effect of greatly improved totei U 1 <■ tmnom >m k 
exhibiting suitable compression elasticity. 

dp p029] if U ) number of filaments in the fiber bundle is teas than 5 per centimeter of width, the aforementioned effect 
will not be adequately exhibited, and if it is greater than 70 it wiil become diffieuii in practice to accomplish intertwining 
of the filaments. A preferred range for the number of fiber bundles is 1 0-50. 

[0030] Arr o a no c - , oipon <B), the total area occupied by the fiber bundies must be in a range of 5-70% of the 
cross-sectional area or any cross -section perpendicular to she direction of thickness of the nonwoven fabbc. 

35 f0031| The fiber bundles can be easily observed In any eras: t 

the nonwoven fabric made of filaments, and by occupying the area ratio specified above, if Is possible to obtain a 
si uc jrr wit woven iabrlc, and which ai f when made 

<nt idifici fherand I ecfe ich on th ee when made into t ck-Sk< tall the 

She occupied total ratio is less than 2% the above-mentioned effect will be inadequately exhibited, and If it exceeds 

40 70% ft will become difficult to accomplish practice! intertangiinp of the fHamente. A preferred range for the occupied 
area fe: 8-50%. 

[0032] The number of fiber bundles in any cress-section perpendicular to the direction of thickness of the nonwoven 
fabric is preferably 2-20 per mm 2 of cross-sections! area 

[0933] Condition (A) and condition {&), which are essential conditions for the nonwoven fabric o? the invention, impart 
« l^"! 1 '* - i Mnr-f i o vo -= r n ■> i 

the prior art and provide the necessary structure for the repulsion elasticity to be t the range } ui <' by the present 
iiiveot'ion. 

P034| According to condition (C), the apparent density of the nonwoven fabric made of filaments must be 0.1 0-0.50 
p/cm 3 T e ( i < uniform structure for th< nonwovei - c r I o! filaments a d contra as 

m 1 the resulting nonwo - anc 1 is preferably 

0.20-0.40 g/cm 3 If the apparent density is less than 0.10 g/cm 3 a nonwoven fabric with a uniform, dense structure 
cannot be obtained, and if it ts greaterihan 0 50 g/cm 3 the drape property of She nonwoven fabric will be inferior despite 
a tig! 1 ' ; dli g property. 

[0035] According ocondi! (D) he cut ends of the fibers on the surface oUhe nonwoven fabric made of filaments 
must be present in a range of 5-1 00 per mm* of surface area This is because a certain degree or cutting of the filaments 
which u-a. iv. ^ ma! i - < < j t i >=mr W-'mout 

at least 5 cut ends per mm 2 , softness will not be exhibited despite the cut ends which are present, and when artificial 
leather is prepared in the manner described It wili not be possible to achieve soilness. Conversely, if there are more 
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H -" J '-■ u i-^ ' >ne r v of t i n i ) , f - ] be moused A preferred ^ {or t , u ' of 

'QU36] ^dbo in i dQi.w he ^ Lc -t t s-.e a - ^, t sptt ;w«, >!rit ble 
" rn ' c ? 3nt ft»uwd r { ng , na rh8 nD( ends, o t» onwo n tabr >r 

w extrusion and romovai of she sea components when mixed polymer filaments and/or multiccre ?ilam«nts am nsen 
as tne iijarhertts. 

r 0037] Fire- „i e d < or- « n i t r en „ ^ j r 

I " r- i-„hed p i i t K r> , I , „ 

n 5 ' ' 1 1 ,h " ^ 1 > r > t v \ "> ^Hl t » , ti ri| v,! .> 1 

< J i 1 o m- , ot r m scic imam m: (f ,,, w . fFi , u ., , 
> n < ioi <_ > n t x b ' s < - , U/ v 
the amotion cf t < u- - ( /■ r f c L )f Hr 

obtained using !h , filaments in Lsfar 

0038] enim 3. 1 and Fi t J( j n , j r , 

it mm ttw j v. f) d j, -i u r <■ < n\\ \ *,f> 1 t . j - ti . r n > N 

! - rin 1 * rt ' bu ' ' s ' f "f 1 1 ' '), ^ t.'f -Mtun.ot^ c r u ^ 

' °* nn ' 1,1 ' 1 1 1 ' - *' - 1 f l! < «. t < , , 3 

fl " 1 >r r J nee in rh electee! - se« on f ho 1 ef bi p ?ndi< iarto? , rjirnni not" 

thickness of the non woven fabric. 

|0038] The fiber bundles are preferably composed of sine denier fibers. the fine denier fibers being either in dense 
inq jr., jt f , K f ^ nn j r ^ , w nj t „ 

,V{ l{ ' ' " » l ' ^ using *hsrr, orjorto extraction and removal of the sea componeni oi the fibers, 

so u, ss it r passible 1 induce 1 r , af{of forming mc nomvoven fybnc made of > — nfn Cf , , e , rbtc . n!f 
the artificial leather. * 
» " * » fow be 8X^«ed more concrateiy and in detail with reference: 

!l ' f ' ^ ( i one 

inveniwn, and (t was sketcned from ihe electron micrograph (20Qx) of Fig. 6 which shows the surface of « nonwoven 
! " 1 . nn» - . ^ f- " 'O) < n "t v t/i >u ends of the 

* - - 1 - 'i oreseo: d r ^ 1 , - 

For co-npar/- 0 f y ~ , > v ^ gn s.ecfjon'micrograph of the surface of a nonwoven fabric made of filaments 
nperatire Example 4 As is clear bv co , 
^ v i n , , > 

nmzoni ti-; v ..'-..\^r-..--.n *i-^> ^w-: -.y..-?,-. ^. ...^ .... 'a'. . , 



present invention, the cu; ends of the f;l<; 
e made of filaments, m f 



ant per mnr in the surface of tne nor>w«ven 
number of cui ends of filaments in the 



nonwoven fabric made of filaments according to the press n nv«n tor is specified to exhibit desirable su^ace softness 
! 10 she invent e compress v centage In the direction of thickness of !he nonwoven fabric 
iat ' / in the range of 10-30%. The cGmp<i*i»y u> 

100 mm x 100 mm sample, mourning it on a level platform, measuring the thickness (A) at the center of the Lsmpte 
with 3 load 0} 80 g/enr appiiso, rueasunng the thickness (3; a! the same position / > n torid of 1 a^m^t>l ! ed' 
-id tin ^raf >tr [{A B}/A] x f it sen »e of tho decle mt ,r ■( h nor v. fabri 

J ' ' ^ ^ ' < ! T5ck-es& and the hardness of the , rvw mors 

o i o •a i the cornpiossion percouiagn !5 » n iho e n n r - range The compression t» < 

T 5 pref yin ti of 12 S% 

According to the invention., when the nonwoven fabric made of filaments consisfs of fine denier filaments 
obtained ftcn , .1 0 : mt>: m mnonent filaments comprising a polymer with two or more components if prefer- 
-b> satist ' n 1 1 (E) to ,'H) 

(E) The denier of the filaments is 0.01-0.5 de. 

(F) The apparent density of ihe nonwoven fabric Is 0.25-0.45 g/cm 3 

' rjl A irea of space m an\ ross-s f -of the nonwoven fabric is 70-300 ym 2 as measured by a 

method of image analysis with a scanning electron microscope. 

mi- o tr -f - f ■* ],o - r > , t < , 1ti 
nonwoven fabric of 200-450 um s as n,e.s„'«oo v » , 1 # ,r 

' ' ha sin tent denier of 0.01 -0.5 de composing the nonwoven 

1 ~ J " - ''c i ss> ioi reonst 

when preparing the artificial feather, while also becoming easier 1o obtain a nonwoven fabric with a uniform fine strum um 
as one of the obiecis of the invention. 
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(0045] According to condition (F). the appafent density is preie;abiv 0 25-0 45 gcrr 3 with an especially preferred 
a " f -+"9 w nae its ^ <r - i -ts veile it tig, t nand t\ rJ 

[0046] > d g < mi a i n the m jge &pac n ny cross action ol the nonwove ic 

li <- i t i -i ri i . ultras! tc r K p 

and greater of nonwoven fabrics of the prior art, wnicfc lead tc buckling creases. However torn foe standpoint ol the 

' i i i c t> i r perl t the nonwoven related tot gciea tie area 

preferably at feast 70 urn 2 , it the average area is less man 70 Mm 2 the resulting nonwoven fabric w;ii have a tight 

1 'j- 1 ^ a v hcii k i j < i t j-s ).k t , 'v r <_ s > 

of the nonwoven fabric, will sometimes be low 

[0047] Similar to the average area, h :uj i of space area is also I .e j i meet. In contrast 

to the macrospaces of 800 pirn and g; eater of nonwoven fabrics of the prior art, which lead tc buckling creases. A 
' v } ' 1 Jiff use even sf f nn avet age values are wit nn the 

target ranges of the invention and tnis wi« tend to result in buckiinc cresses. On the other hand, white a smaller 
deviatior, is preferred for a mors uniform structure, about 200 urn* is the practice! iirnrt. 

[0048] ' oi ording to the ;ra i wa red by i witt a j sieetron micro 

scope, as des i 1 - n as wt I - , * 

[OlM ' U r r I hi! 1 II "1 i t IP i - 1 

> Y m * i if e- i a ih a ' i a i f i -m , > t 

l>" P P < 1 - I V 1 > . ta' ^'rj U f 9IO > ' - ,r u . ^ i - - 

soft feel and no buckling creases 

[0050] rtherroore c g ^ sL m t eg to tf ^ k 

are i<nJn,i s type o f t.n « rf containing a fiber-forming thermoplastic polymer as the island 
component i< ,>m> h c 0 >t rn ei < s he sea compon^ t iispecsiot n - | - v an , nd- i < -ea ype 
. i.is >>vo ,i s-oo'.ve- ii j ts or an <sfands w a-eea type cross-se^ - -< - Ko- t-'nre- 
f - - " I'v! enwoven fabnc made of filaments sreo , or.' - rvunt on r a- a:eo be is 

Sc i ids-r-e ,e-i a. = fypo spiittable mulli-fayeredtype filaments wrth each segment consists g oi a mixed polymer comprising 
the polymer blend (a) and polymer blend (b) described below. 

Polymer eland (a): 

PQ52| A polymer blend comprising a tibo 'oimmg thermoplastic poiymer (A) as the island component and a poiy- 
i e sea comports it 



Polymer blend (by 



A poiymer blend comprising a fiber -forming thermoplastic poiymer (A') as She island component and a poly- 
ofef \ tkte- d im i„ ^ OJ ( i ,< 

[OeS43 Ho problems will be presented it the fiber -forming thermoplastic polymer used to form the filaments Is any 
one or more pofymers se'ected 'rom the group eoc f poiyeihyfene ferephtha! > _ i Sen 

- SO mole peresi c i 

v yp opytone, j yi rethane elastomer, colyesier elastomer and potyatrsde elastomet 
POOS0| The artificial leather of the invention will now be explained. 

im € t< ' t t ~ p icw nn -ib-c according to the went described 

above and a polymeric elastomer impregnated therein and satisfies ail of the following conditions (!) to {HI 

(!) The fiber bundles are present i n a range of 5-70 per centimeter of width in any cross-section paratie! to the 
>i esiher 

{J) The total area occupied by the fiber bundles is in a range ol 5-70% of the cross-sectional area cf any cross- 
- ; * • „ ^ h(, t - 1 i - ? < f 

a At teas i portion of the in , 
fibets 

{L)The ' warp direction an the tens!! ' a r igatian (o2C 

i asm msr, fiOi ^ \'n <c i - ic- ge of 1.5-1! kg/em. 

- ti f w 3 < I fi r h~ i ^ t . <r j 
leather and !he ratio of the 20% elongation (o20) ir> ff-e wolf direction to the bending resistance (Rb (cycm)} for the 
artificial leather have an average value <*:&3k 
(N) The apparent density of the artificial leather is 0 20-0.60 gfemw 
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QDST A cording o on ilk i the fib t rt n r p , ? ferofwid 

cross sec! on p f (Jl i ji >t i<_~ <- h K i 

ins mnge. the mtrcia' leather has suitable bending sirenptr and a der.se structure, while also havino a tc - r - ot 
softness and both a lull and tight handling property. 

ff '-n I -u t > m o^rdss * aho cor nt^-.fi f r wUi > i ir* ,m e ~ s - ( , 

learner according la Ihe invention. A ; i ^ range tor ihs iuu, fiber candles I;; " hU 
=05s 5,1 l! < ' i 1 rea copied by m liber bundles must be i - e I 

1 J f r i! d ' ) i k <. > t i f t li 

i00 *° T ] i i^le.ln ard v J ^ c^iet P I, 

< on me surface wnen made into nubuek-like artificial i it when ! total area is loss than 5% the o' 
' 1 ' - ^ . x t 1 , 7 i a 

, i ; oi t 1 - ' A t< i <„ snags lor inn o > i area ; s 6-50%. 
|GQS1i| According to condition (K). at least a portion of the polymeric elastomer imp.-noneipd in th» nonwoven *abrir 
must be not fixed among the fibers. 

[0062} A -full fees is usually provided in artificial leather by impregnation of a polvmeric elastomer in me nonwoven 
tafc -v S when the fibers ar j r a 

! < i r , , j t , - i M , t i , « , , 

so that !he softness of natural leather cannot be achieved 

|Q06S] Ac I ir i, It t j ate 20) tn the waip direction and the tensile 

8 ( f > ( if leather mu i th 1 5-1 

II the tensile s r n yem the Itemed stretching feet wii ft I the ha e 

wh e f t exceeds 1 g rr t wil b ca e difficult tc achieve softness A preferred tango is 2-6 kg/cm 
|0064] ^e - impend wet n . h< iii ,i a tx Sak sction \ ich are penx Jim n 

im "9 !i » * pend art f jfrection of thickness of the artifieia it « 

the direction h du i i of the nonwoven fabric made of fiianv t i . < f i »vM«irtU. 

while the other direction is designated as the warp direction. v 

0055] A~ecm d •>( vt i < , h, z , j ^jin-,^20 to the be iclmc rosrfrms (Rb tuojt q/cm)t 

i< n must have an average value of 3-30 - - ^ m m x nci « t~r < , 
- !ofCe "poo bending the artificial leather by a curvature radius of 2 cm, and a lower value 
indicates greater softness. The r * r c resistance Is mote pederasty in the ranee oi 0.1-3. 

1 i - ^ - < ~ h c -, gj eater feel.nc of iimttef strsteh- 

tnp, but if it is too large the tightness will be lost. The average value tot the warp direction and weft direction is preferably 

TOST] As , « n n d e apparent density of the artifieiai leather contributes to its uniform structure and 

' "\ < I" > o i- i< i'ui l 'i't m a n rr- on S «st'L«l 

cannot be achieved, and It the apparent density is greater than 0.60 gfctrt 3 , she hand will be tight but me artificial feather 

sa hard 1 * s ntial for i f <- > cb n , n , , 

t; is preierabty 0.30-0. B0 p/cm 3 . 

10068] When the substrate used ;s a nonwoven fabric made of filaments- consisting of fine denier filaments O&tained 
from splittabie type mufti component filar lents com ism fh -f mentioned 2 or nore po m er 5 mo satisfy tn - he 
above-mentioned conditions {£) to <H>, the artificial feather preferably also satisfies all ot the following conditions (Oi 



(O) The fiber bundles are present In a range of 10-50 per centimeter of width in any cross-section parallel to the 
j . > k - 

l ° ' V'i ss srrt'on of the artificial feather is 70-1-40 jot* as measured bv a method 
>j it aitc iectror microscope. 

(Q) The structure has uniformity represented by a standard deviation of space area in any cross-section of the 
artificial leather of 80-200 par 2 as measured by a method of image analysis with a scanning electron microscope. 

immi Thes - . dti ; -.'ill now be explained. Under condition (0). it is possible for the artfficlai leather to have a 
h -rdaaertse s^mtfe w-> iano^io g a d ->)- s 

" l - ' 1 • 1 Ci u 'i-n ^ sp,. t t t *<_■>!,: 0 e. i 3f,v C r 

/ ' ' 1 k > f m so 

[007QJ Acco ns {P and (Q), simitar to the r 

leather the average area of space measured by a method o! image artalysis with a scanning electron micros-one and 
ion-ned by the filaments and the polymeric elastomer in a cto , u-o of the artificial leather is preferably 70-140 
fsmm artd the standard deviation value thereof is preferably in the range of 80-200 p;riS. This further reduces mac- 
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rospaces fii! if! the noaA'oven fabric made of I or , '„ 

[0071] The resc^mpregnated artificial leather preferably has no spaces of 400 am 2 at greater in order to obtain 
atifiu-j tattic Aih jrai etc -j es - hi w pet it e J abov uossiote " i 

ti ) s! f i 1 r t if ; \ i l r ] ,i ,| tc ^ tI r^^.ji w-trii i 

leather, find which has an even higher level o! softness and drape property. 

[0072] Th@ standard deviation value representing uniformity is preferably if? the range of 50-2QQum 2 : because when 
it is within th - diftusK of ma >spacesisfun er i >it c and bu i ng reases o< ng in he cast i fu 
u ii if 1 1 -. ni ' v i P,i I I ti ' 

r0073j When the fiber bundles in the nonwwen fabric made o! fitaments and the artificial feather according to the 
invention described above ere liber bandies obtained from splitiabte-type mattieomponetVi fllamenie, she number of 
thmtntsp a I ■> id " t t „ <n I v 2 an c n t 

^ to ri fane ! i type of mrn'ticon-tj fs as t ru ib<t ! t n L nents prior to 

inducing croii rs (prl oex ct r ofihesr a * r r n n, - ei ibiyoo po ds to faou 1 >0 wit! iden - of 
> pie, 4 pi u tn ers. if tr ihoroHi it i anq i en n re wi 

be provided, and the atoremen! i i sr bundles wilt -be more no la hie 

The lateral cross-sectional shape of the fiber bundles is preferably isotropic, i.e. circular, and It may be a nearly circular 

[0074| A method of producing the nonwoven fabric made of filaments and the artificial leather of the invention will 
no* be desenbed 

[007Sj l Ism on nonwoven fabn aytw ie denser filaments fro pi-tta e-typ n rspo 

nent t t i b , ni immense i 

II i r t M rr f ' h ' fl , I - f I M | d C c *v tthoi of 

supcdi SY.'inu S„ bm\ fi, n r ■ 3 rv n , i, i , - „< , , ;f .,,-bc rpiivp;^ 

muiticomporient filaments tire particularly preferred, 

[00761 The lateral cross -sectional shape of She filaments may be any fa -own lateral cross-sectional shape such as 
circular, oval, rectangular, multiloba! cross -sectional, noilow cioss-saefional. etc 

[0Q77J the thermoplastic polymers composing the filaments =• t iber I- ■ ermoplastic polymers jch 3 
f"- i 3s 3 - i l - f < ' s =md the like, and arornanc poJyamtdes i , v ners and the 

fike may also be used. In addition, so long as She object of the invention is not hindered there may also be added 

if I it m mu s >t i f 

pigments, inorganic pigments and the {ike, which additives have coloring effects for polymers and also effects of raising 
oi lowering the melt viscosity of the polymers, and ate elective. fof--ad|iisttng the area <n< - p-c em rl ess 
< th< men 

[0078] Production of a nonwoven fabric made of ftianients comprising spilttable-type . mufticomponent filaments will 
now be explained. The fiber-forming thermoplastic polymer composing the spilt; able-type muKicomponem filaments 
may be a combination of any polymers so to, 5 g dS 'hev ai e not mul -.tally come rtifote amo gv er and poiya 

reside combinations are particularly preferred. 

[0079| S ' "n^yj irn-nm at > •> n < p * ^ m ,yVni 

terepfitbalate-based poiyesters and the like, but particularly preferred are polyesters with antierystalfeation compo - 
nents copofymerked or included therewith, which are able to increase the heat shrinkage after tangling and splitting. 

containing metal sat; sulfonate groups may b© combined with a polyester containing ne sulfonate groups 
|00S1] As polyamfcies there ma ) » f sand the like 

10082" s >* i i sr& whic me , »■ > o^^' e Sodr cjfypn r ^ p v 

arethane efastomec polyester eiaskvner. poiyamicie elastomer, polyolefin elastomer, etc. The mos! preferred combi- 
sationofther yn tthesplifi m > • mfs ftha'^veni msoofy thylone rereph 

thaSate and nylon S. 

JPOQSI The oplit'abi^-type ^ , , '->men(s have a structtire wherein the two or more polymer components 

are mutual!; } annes in a lateral crass ectior, of K e ifa.menfs ^ *h f e lumber o ajignment 

is not particularly limited, it is preferably 3-24 Iron) t standpoint o? process rtow and ^ and t f j! 
can be further increased if the lateral cross-section of the filaments is hollow. ?« this ease, the hollow percentage is 
prr ferabiy no c i > , a hereby additionally 

» prove the sv miegsiai TN ' tabiiity is the proportion of area h th« hollow art wit! respect to She 

lateral eross-seetiona! area of the filaments 

I00S4J As< mp t ns the proportion of each ■.component 

ot the multiple components of the spiiftable-type muiticotaponenf filaments is preferably 30-70%. and espeeiatfy 
40-60%, from the standpoint of solvability and sprnnabifity of the flfamenls. The proportion is nofmally 50:50 when the 
number oi alignments is an even numberand only two components are present, but if the proportion is changed to 70: 
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<- ' % f " ' t i Mtrmwov t.n 'abtw a " c The 

deniet of me i ype u ice pon llama def nod from the number c ts and the dena sr 

splitting, but it »s gene-ally preferred to be - > de, 

[0C85j The spiitfabie-fype r ; t i foments may be used in any v f I method for forming nonwoven 

fabrics made of fila nts, such as e spunbond method method v rebyO pinning t > ad 

I' C < (' -AM' ' m 111. nj - jf ,-l V.U <M , >' l ^ 1 < - , b t ,«t,l X e ni v <h 

« ragh-spead drawing <. F;om the viewpoint of productivity t particular. St is preferred to employ a spunbond method 

et p n 8 noxxte ai wn at high tnj rto rashsd table 

[0068] He " i en 1 I fh q Hu'dAi n -j ' ^' \ Jm , s , , s t , 

If I hr i <- <- j , rr f ti t "s t r ' i' > n M i t \ 

may be blended, layered or mixed with other filaments or staple fibers white they are meshed on the net. 
[0087] The other fiiarnenss or staple fibers used here are not particularly restricted so long as they allow the effect 
of the invention So be exhibited bus in order to obtain a nonwoven fabric msec of filaments with a uniform dense 
structure, the proportion of other filaments which are blended or mixed therewith is preferably less than 30% of the 
total amount of filaments used. 

[0088] The nonwoven taboo merle of filaments obtained in this manner may be layered in multiple sheets or used 
Hl 1 i 1 ' j rp frrst or suppiisd continuously for forcer 

< J ralta ft»e tangling er densities the fill s la it v - c > i 

a t e i (I 'novj^haneedk pu r I k ? tho t th 

y a high pi ~ - i =>se methods 

[0089] Nonwoven fabrics made of filaments which have beer, obtained by the conventional spunbond method result 

' - J amen * 3 gnoo paral.el to the plane perpendicular to tn^ d i n -> t s ^ 

^ 3 < -> i r i n - i - c s ■= | ! st f ( knu 

treatment gives * r 5 woven fab tenseness and softness c i <pre.ssedv 

if is prepared into artifteiai leather 

[0890] The nonwoven fabric made of filaments according to the invent n r erized ( ai the I bundles 
aligner: parallel to the direction o! thickness of the nonwoven fabric are present within a specific range, and therefore 

' 4 - 1 e , it t -it! Ut e ft I, Gfl 

When me number of fiber bandies is with the specified range, it is possible loach ess when pre 

artificial teatbe) I - f rbundtes can provide an effec 

woven fabric made of filaments 
,cr9 " !v ' ' 1 ^~o' produce the artificiaf leather to be obtained by the present invention 

because if causes severe cutting of the filaments and ieads to lower strength of the nonwoven fabric. 
[00$2] ft is therefore a feature of the invention that tM number o? the fiber bundles is within the rangs specified by 
the invention u i , i i s prior art, fa (laments composing the nonwoven fabric: 

are partially cut. They are not, of course, cut to a degree that would tower the strength of the nonwoven fabric, but 
jcttve cutting within ih j ides flex > nd softnt as we!: a i i - tea t «t rrt i ja 
leather is prepared. For this purpose it is necessary to appropriately determine the oil, the shape of She needle, the 
depth of needling and the number of penetrations. Specifically, the off should provide high fiiamsnvtiiarnent friction so 
that the tangled filaments will not loosen, and for example an aliphatic ester or pofysiioxane may be used. The shape 
of the needle will be more efficient with a larger number of barbs, and this may be 1-9 barbs as a range in which needle 
breaking dv.t >t occu hlfe the barb dspt i f ! 0 r nfrorntl ndpo glinp propel sand 

needle smoothness. The depth of needling must he determined in consideration of various conditions based on the 
distance vn tetipt. [ ^ arhs en f hufagn teptf >r rmed wifhin a ranp v rath -eedie or . 
Is not too strong. The number of penetrations is preferably 300-5000 P.'cme. 

P0S3J If is a feature of the invention here that me number of the fiber bandies is within the range specified by the 
invention and unlike any of the known techniques of the prior art. the filaments composing the nonwoven fabric are 
i- r t "he/ t i r o e { l. the strength of the but ewe 

u-c-oqw . ' „f >», r k > o r'yanosolf ss as as fet-fkarv he , > iter m- <- 

><• r ^ t < ^* of ic-re^isby t^-^ej ^ -tm t r e 

-leedie ?m i r i c ^ of t e s ament t n ^ r v J < h ,^ e o t - 1 

1'he type of oil applied must be selected as one which v«li cause partial breakage of the filaments without lowering the 
friction between the ftiamsnts and between the filaments and the needle, 

v ~ l - ' 1 - ififamer » xsy with the 

f e -i *^ t n lbT»f ,v 5 -,<i f ,| 

after the needle pus r t ighi pressurued wat 

flow with a wafer pressure of 50-200 kyfcm* may he sprayed fiom a nazm with orificss of 0.05-0.5 mm diameter at 
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spacings of 0 5-1.5 mm. t -4 times each onto me surface a--c the back ot the nonwoven fabnc made of laments 
[0095] i c r m ■> ftht I ( in e m i t r ta t - 3 t <- - r r | 

treatment used may be amy p .liciyknow mo ode*, spras j 2 or. between r< ers. ultrasonic treatmom ■np ? 

{f "«f 3 mica g tfeatmentused o r e I \ v >d at th it 

su 1-1 lution that causes s 1 r he com n oslngtne 

table-type r,u)ticomp "mi, -nf r a chemical s > 1 1 J feast 00® ol the componet 

types of splitting treatment may so carried out alone or in commriahons of two or more. 

[0096] The nonwoven fabric made ot filaments which has been subjected to audi tangling and splitting treatment is 
T 1 I I '"I 1 f Kr 1 1 a o\"i „ =m I 1 bs a » I ,^ 1 t t , , 

31 eniat r ,g treatment may be card tatamf 

atore which . iity, or the thermal si ing treat . tut directly. 

fOOSTf fhe shrinkage poicsutage and apparent density can tie easily adjusted hy i shrinkage of the thermal srirsrjk- 
sng components the degree ot ttertangl ng id the he ting tempered « in She s i; nking step of toe ->pl>;t A te type 
s 1 ! f * 1 n 1 1 o 1 t = meiWs 

10098 In ti f i r t < 1 1 in 1 he non woven fabric is made* of 

filaments .1 differs shrinkabsiity it ' r > r r ^ f 1 to hem ' m; ntltlamt - ooft e ompoo 1 

is thermally sbrinkafele. in order to eliminate mBcraspac.es in the Nonwoven fabric and induce a uniform dense structure, 
! r t je Q h t t hu >it 

portent in w 1 water a Ctc - ally 10 nti 1 ieularfy preferred to e out genflt 

shrinking! r ! / at nacie anient s t 1 2 note types of fine dentf 

Rfar ante with den'te oft 0 "> fe In reiaxe 5 5t r warm *ai rat 70-1 0C " d dry eating at 80 mem' 
for about 20 seconds to iO minutes, so as to give the nonwoven fabnc an area shrinkage percentage of 5-50%. 
[0099] in < i-gx tne tnvem , ) tc 1 -1 >t , c, r ( nt ? 

upon shrinking the filaments m warm wafer s \ 95° G for 30 minutes umte» a bad of 3 d< » o the sf r ikage pet 
cemage is calculated as {length before shrinking treatment - length after shrinking beaimentyfjengih before shrinking 
treatment) x 100%. 

P10G| The area shrinkage percentage is calculated as [(area of nonwoven fabiic made of filaments before shrinking 
-area of nonwoven fabric mad* of filar 1 -j S1 , x * r f ^ ,t f f 

ing)] x 100(%). 

J0101] Hen > - 1 0 tt which the nonwoven fabric made of filaments Is advanced in one 

direction at an overfeed late of 3 30% Acso-ding to the intent of the immnticr focusing or the area shrinka jc <u> 
age, the hem of the nonwoven fabric made of fiiaments which is pefpendtcusar to the direction of advance ot the 
nonwoven fabric made of filaments should preferably he kepi in a non -he-id state. The overfeed rate may be set de- 
pending on the target area shrinkage percentage, but an overfeed rate in the range of 3-30% is preferred because this 
makes it easier to obtain an area shrinkage percentage of 5-50%. 

[8102] A preferred form of shrinking treatment sr. this relaxed state is one m which (fie nonwoven fabric made of 
filaments is allowed to shrink in warm water in a further tension-relaxed state due to buoyancy, the temperature of the 
wafer being prof 7t - e thor iking nt i ished within this rang 

When the shrinking treatment is 'accomplished by dry heating an atmos z 1 -i f & refer o 

because more t 1 sat ent can be accon a his range 

{QW3] The shrinking treatment time in the reiaxed state may be appropriately set from at least 20 seconds -to 10 
minutes in o r ercentage of at S%, but w ntisca ed 

- s flfaneousfy with 1 1 , ding 10 nine s 

the time required to complete h splitting treatment will take precedence as the appropriate time. 
pi.04! When She area shrinkage percentage Is in the range of 5-50% If wit! « possible to obtain a nonwoven labile 
with a more '^nr den* f fy of the woven fabric mad < III will be more 

suitable, and the nonwoven fabric will have an even higher level of tight handling and drape properties In particular 
when the apparent density is sufficiently increased in the tangling treatment, stage and the densification by thermal 
shrinkage is set to be 10-30% In leans of the area shrinkage percentage, It is possible to accomplish more gentle 

i k irea n mf io a vs 3 nonwoven fabric made J filam mts whic - has a no « - ^se structure 

|010S1 As a tesuft, the volume of the spaces formed between the fine denier filaments becomes more refined, the 
•volume of spaces between the filaments is smaller compared to nonwoven fabrics made of conventional fine denier 
filaments, while the number of spaces is increased, so that fhe resulting nonwoven fabric made of filaments is provided 
with the advantage of resistance to duckling creases even v r if if leather 

[0106] Th< j s a tot concerns a production met > c » >i;romponeni 

filaments are used as the filaments composing the nonwoven fabric made of filaments, be; a production method using 
istends-in -a-sea type m»i6fiof#bfient fiferhehts wiii now be explained 

{QiW} The isiands-io-a-sea type multfoomponent filaments used may contain two or more types of fiber-forming 
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! or sptesti po fliers .vim differs t erma s 1 rnkaLabty the same ypes 01 joiymere mentioned fc sp! ts 1 

>i< ti id' ,^e)a*the !=■ lanes co n t xfv -it<n, - r <. m\ 1 
lutiu. , as the sea component. Mixed pdymerftisments comprising a polymer btend of the sea component and the island 
i n P ^ or muiticore/sbeath filaments may be used, - t any lateral cross-sectionas shape of pu tu known 
lands rip >ne 5 1 •nents 

[0108] The islands-in-a-sea type muiticompor it filaments can also be mixed n * >mpoi (laments cor ig 
! ■ ' ,rt 1 1 «r rbfei scribed below Joined gs he <n a nu 1 laye ,asmcn 

Polymer blend (a): 

[Of 03} A polymer bland comprising a fiber-forming thermoplastic polymer (A) as the island component and a pciy- 
oiefim based polymer <S) as the sea component 

Polymer blend (b): 

[0110} A polymer blend comprising a fiber-forming thermoplastic polymer (A") as Ins rsianri component and a pofy- 
1 ' N f <■ d j , ' i ih 1 - n ,i i - 

[01 11 j These polymers and polymer blended fhermopfastic polymers can be she polymet types composing the afore- 
mentioned splitetbte-type muittcoroponent filaments, and the thermoplastic polymers (A\ and <A'\ and the poiyoWta 

B ' < c -le or d Cerent 

[0112] The ps eparalior? of the nonwoven fabric made ot ti laments and the tangiing treatment may be carried out in 
he same m f i f. I c f » r r » i lt , 

1 ' if n i - u < lie ova! o? i sea < >mpohera with a ct s „. x , ,,1 , _ 
of nam mts acc da totbt /entior 

[0113] The resuming nonwoven fabric made of filaments can be used with particular advantage as a bass fabric for 
n»h JcMrf ( t j r < i fiSjf Ccii T t'- , e rtr 

on to the features of full-grain at i eaif it is necessary to ir ease th det ty oi the erected pili 
|D 14] The specified fiber bundles are very important here as a feature of t r v v - , 3 tb 6 fiber bundles must 
not only be !i ne , parallel o toe bisection o Pel-, but i t , r <r composing the fiber bundles must also be 
) i tf ed according to the invention can eac , x ov . 

' f e t t^ s i r ( p ! \ t m cents 

^ »' ; - ' i ho >fA s~ Jf i p.* r A t- o m- i - 

meets compus icnts or nofiwoven fabric made of filaments compiling si-- 

mufticomponent filamems, is made into a composite by impregnation of a polymeric elastomer for preparation snio 
ai'tlf - a) leather, 

|011SJ As polymeric b t y.bet sdcti as polyvinyl chloride, pofyamide, 

polyester,! 1 "< 5 'poiym poly crylic cid ercopofymer, paly urn j , {if _ u p < K jrj!8->c o 
f v" i < m -no acdar-d pofyam.no aca-poiyureti sane cope - 

mixtures, and 11 necessary there may also he added pigments, dyss, crossing agents, fillers, plasticine and various 
Stabilizers, 

10117] Poiyurethane and its mixtures with other resins give a soft tee! and arc therefore preferred for use as polymeric 

[0118] The polymeric elastomer is impregnated Into the nonwoven fabric of the invention as a solution or dispersion 
in an organic solvent, or as an aqueous solution or aqueous dispersion, lbs coaptation method employed -nay be 
a ed in the prior art, and for exam >!c * i lation me h id re e s 

the method erf i 10 db > r APi yp em»f > c p r> , rod Anothpi 

*»xampe is a wet nvMhoo wherein the nonwoven fabric ^ao~ < vhich has been wregnat - 1 >« 

( jcibfe organic oiveni oit on or the polymen efastc wit ssed - , - f^hh 

of water, for pore coagutefion, 

30 * r n » « i » he nonwoven fabric serving as the base fabric is Grst 

< ^ °° ision of silicone ( the ike or the nonwoven abric mad c 
' rP ^ i to °vA, to prevent f -> of mer to th 

' ^ i f 1 n oj ! 3 L a c P i — ti ih j rt 

flows tab f edom ^ - r >f the iliamen tnti the polymeric efastc »nd exten 

stress, inns imparting softness 

|0120J t x n r f ited polymem ^-s cr- gr can be e-siy acc .imp! shed b> ad '.st.'v <h e 

concent rafion of the polymeric elastomer in the impregnation solution or by adjusting the wet piek-ubofthe imtxeqnafion 
•solution during impregnation. 
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[0121] According to le invention, hi weigh; rate as i non woven fabric made oi il mnt serving as the base 
fabfi in In pregnated poiymenc stom ore t s re 0 1 ancim jtsf -m i ir 

*> * > ^'t ^ - i 1 - a - or ' h cm ttiicoc e ekm t t i i i h 

' ' r uf if i I , ( ijt ,\ a ' I ! f if i ion* ve 

5 *i Jdeoi « i j f M ! f ik i a e - m a ( j 

its structure and ts uniform, so tha: even with a low amount of me polymeric elastomer for impregnation., the resulting 

' I H <"i ' m -iv- i il I M _ Sip 'v 

[0122* t?v ion < ti i <_ t i ( ( t t . , < < < i t i imv i i 
ath ill ise dyeing ui -lb 
10 3 ht F u i t> ti i ,1 - irit I , tl 0\ 3ti, 

c tf c polyme a > t v n I! j i J ! i 

standpom; u1 (tensiiv w ^ ^ f .J 1< -m i -r ' i Li ir") tm 

pa. x iu b.-f ki ng o c j Tt f it um r i i > < « if s m i. 

^.m a- 1 , > >r -> i >, r< - i { , i « ti n ^-Si,a r v 

« \Q**.4] > -i't i n ! < , , f > t r t ^ , , n 

i"- UCt Mf i 1 < <: t lh ) t ^ , „ i , ,< 

arid i ha:; a Hi' h-> o < r -g o nohnoss < a rape p rope; I fee . 

[©"'SS] Then eiho ied So 6 - n h< , mating m / be anyp b« y kn wi i rm ju m f j 3! • g , v r 0 - 

it h ./ > A t f r j j j j ( 

25 3Jed nonwwen fabric, a method ! f ^ W 'crea^tome cro the surface of the 

rip >gnat< inonwov n bnc and drying • - rm a porous laye r - <- t> - , n , n o«.ty- ihi e 
pi tin j .rihe ke tc arm - ti at the i rmiog a coat in .y la ion on e sui a of this porous layet 

<• k r li , i ->J t i i tl i 

mp fabri j r r lion in a co a - L 

of wak!f ;o jofi ' r: a porous Sayeir. and then subjecting this to embossing, gtavurs painting or the like to form a coating, 
or a i ih< d of forming a coating by In on the surface of this porous ^ 

[Q12S] When isiands-in-a-sea type multtonponent iilamsnfs are used as the idamems composing the nonwoven 
fabric made of filaments, the resulting non woven fabric made of filaments can be prepared mainly into nobuck-iik© 
artificial feather. 

so [01271 Tr>e reasons fot the re its s ability beca ise ( ) nlta microfibers can be easily obtained, (2) the artificial 
1 1 ti " rpanc- 

Uiariy pretsned in such cases for the average denier of the island eortrponenE rematning after extraction of the sea 
, , m£ fl t - - v > 

[01.28] Thus, extraction of the sea componenf in the muiticomponent fiiamenis is necessary when sssands-fn-a-sea 
«s fypemoftfcomp filarr - ( ) n t « m m t tade of fiigment , 

the cxtracttofi step used car: be any known method oi the prior art; a polyrnenc oiastorrier eijcti as nrsihane may be 
» > ' ! i he xtraction step, «re tef^wJ «)mponent may be extracted alter impregnaSon of she 

poiymeric elastomer, or it may be extracted simultaneously with impregnation oi the polymeric elastomer, depending 
on appropriate selection, but it is preferred for tie island component la be extracted simuiianeously wrth impregnation 
40 J • < -> i sasti 

The nonwoven fabric made of filaments according to ibe invention is useful for preparation of artificial leather 
which has a feel m i softness thai has not been hitherto possible. Sy adfusttng Ihs softness,, surface pattern, color. 

giOS ft" C j i t g ^ )v 

such as sports shoos, various types o; tjulls such as soccer baffs, basketballs, voiicybeiis and the like, bags ano potJci;es 
^ oi ' a! ' fcfxfc including portfolios, handisags aria bnefcases. sheets seer; as sofa and chair covering sheets, furniture 
shoots, automobile sheets, etc., glove products such as golf gloves, baseball gloves, ski gloves and the like, or for 
t efts andsofodh. 

[8130] The present invention will now he explained ir. more detail by way of examples, with the understanding that 
the invention is in no way limited thereby 
so [0131] The measured values m ihe examples were determined by the methods described below, and unless other- 
Wise spec i v i ues of five . different measurements. 

Limit sag viscosity 

55 This was determined by preparing a solution of the sample and measuring at 3S»C according fc a common 

method. The solvent used is described in the examples 
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i°«m 3 d-vme^ ,Ckr ?j^ meter ' 1Ci5 " product °* ,V a t_> was ussd for measurement ureter a load of 0.96 N on a 



01 34] Follov t ! i J18L 109c 



;arnp!e wish a width of 1 cm and a length of 9 cm was caugh! and held 



' 1 " ' r ( r m* nmg 

1 > ' 1 ion ratio at breakage 

' ^ .. r- , i i 



[013S] A 2 cm wide x 9-crn long sample was prepared, the lengthwise end thereof was held with a holding appara»u«s 

1 — 1 ^ ' * h , , , , , , « 

" l " ' 1 < I m ir , , 

represent me soilness of She fabric, Witfi a lower vaiue inditing greater softness. 

La' S_ _J i jj i_ < : 

10 ' 361 >! ' ' i noss and hght handing property" which are exhibited due to iis d<*nse 

average vals I J width. 

" _i ' , itj ■ 

A 100 mm x 1 00 mm sample was prepares and set on a tevel p&Honm. and fhe thiefcoess (A) at the center 
o? the sample was measured wtfh a bad of SO g/cm* applied. The thickness fee m was then measured at the 
posrtioi with a load of 5 gtem plied S|{A a « I „ was ca 

_ _ _ _ _i_> ' 



J- m 3S] A cross " seotion sfite cted parallel to the direction of thickness of the porswoven fabric was photographed with 
an electron microscope at 40k magnification, and a visual count was made of the number of fiber bundles in a distance 
of 1 era on a line psjpendteuiar to the direction of thickness of the nonwoven fabric. 

D :££' L' < _ ^s ; x-tton paraiief fosu dace 

101391 A 0! cs 3 cm; * ,> ct— surface of the nonwoven fabric was photographed with an electron microscope 
at SOx magnification, the photograph was further enlarged to 200%, the portions of the copied paeer surface eotre- 

■> i — r , j), t . a. e ! . a ft m <. , , 

.Number of cut ends of fifam enfs per nasi area oi nonwoven fabric surface 

[QUO] The surface b« »on brie was photographed with an ectran micros p i0x icpttor 

p 0.5 MxG5ffiM H . W«S^ ed ha « t 
if was alcuiafedper a>ea snd ! snum r 0 fc ads of laments per 1 m 2 ; „ j f;1P!ron 

S pltKartg perc entage 

[0141] The humg cc nta of spiiUabfe-type muif component filaments was determined by photographing the 
sunace of the nonwoven fabric with an electron microscope ai 200x magnification, messminq the s m. t hp 
' 1 3 et ' - ^ < p > -5 p= -cn split fila- 

ments (including those not completely split, for example those split Into about 2 or 3 parts) bv fhe total area A iamer 
splitting percentage indicates better splitti 
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A verage atoa of s cenes and stanOard dj^tfkri 

|G142] The average area of spaces between She filaments in a cross-section ot (he nonwoven fabric and a cross- 
s^Ok *, il i na t . - t ^ 1 in j t • i f c -> ^it 'Can i nk< 1 ■ n cm 

- ; scope. 



(1 ) Sample fabri* 


:.stion The cross-sectic 


•rial sampfs of the nonweven fabric Jo x measured is coated w«h metal 


by ion sputtering 


using a "JFC-tSOO* for 


I sputtering apparatus, trade by N-horr Denshi, KK. under conditions of a 


working pressors 


3o!€,t Pa or less and a 


i coalsnc fh.cknes-s of SCO angstroms. 






bricated in (1 ) above is set in a M pe ma 


by Ninon Denshi. 
rate of 1 5.7 sec* 


1 v 1 

iihe (horizontal, 60 Hz), 


' an accelerated voltage of 5 kV, a filament eurrsni o! 2.2 A and a scanning 
a - ' r n a i it h >5 iiia \ f , p ct jl> potential al 


maximum and m. 


insmum peak levels of th 


and the exposun 


3 ic determined with the 




(3) Image proces 


••sing: An 'if- 1 - lOOOPC" h 


> f •> r 4 > m, marefaci usee .y Asahi Kaser. KK 


is used for meas 


urement by selection of 


image processing of fhe "count of open celts" on an image t< , , , , 1 1 


inputted from the 


« scanning microscope. 


Thebira<yu >> 


at the center poi; 


■>! between fhe maximu 


ir and minimum peak (luminance^:)} \ „ , of peek < • , ^ 


but ion obtained ! 


rornthe image analysis 





20 as the space portion. 

t4t Catu je a >a standard deviation ' ^ - ^ 3 

1 mo, i 1 u j ! m \ i r ti v - i 

'r- i mioca t nonwovsn- fabric cross-section, lbs average area and standard deviation were 
calculated from the areas of me space oortions • ieta-ied « , this mender. 

ss 

Buckling crea ses 

[0143] A sample of 4 cm length and width was fabricated., and the sample was hsid at a section l cm from the end 
of the hem part in the warp direction (or weft direction), a visual count was trade ot the number of buckling creases 
so occurring on the surface when the spacing of the held portion was reduced from 2 to 1 cm with the surface bending 
inward, and the count was judged according to the scale listed below. A count of 7 buckling creases or fewer is adequate 
for practical use. 

® 0-2 buckling creases 
& o 3-7 buckling creases 

X S or more buckling creases 

Eitabucfe feeling 

40 [0144] A sample of 4 cm length and width was tabs Seated, and the nubuck formation face ot the sample was traced 
with a finger to determine she state of erected put and the fseS, which were judged according to the following scale. 

© very dense and fine erected pih with excellent, feel 
O slightly rough erected pill, but with excellent feel 
is X rough erected pill, with norma! feel 

Example 1 

Fabrication of nonwoven fabric ' 

so 

^'itt, v f C4 - am n ! >- > pc veonc#m 

satson of ar < 1 not% of dimethyl Is - I 3 e anc » e 

scribed amount of ethylene glycol, as the first component, and nylon 6 (limiting viscosity of 1.1 in m-cresol) as the 
second component, were supplied to an extruder and separately matt kneaded, after which they were discharged from 
ss r " > 1 ' • Ian i speed drawing at an etecioi 

?3.S 2, they were allowed to impa* < 1 > 1 v - r >ps ret 

s rse s ., ..at 1 , s V > 

rnents with a 16-spht type multilayer laminate-type- cross-section such as shown In Fig. 8. The- volume ratio of the two 
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°' 4S N ' n r 1 t ^ ti n t , , 

) 1 1 f s coversg-s cn 5 based on the 19 .en ip i in a commeictaiiy a 'ailabie naedk 

m< li iepthet , m j o hi ang - 
i it n ^ ,r v. r j! - u , , ; x i \ i 140 1 

f ! ( s ' if r in t , 

i 1 * i8 f > N edte octree 
1> 47 1 Af <- 5 ' 1 \> r .el v . , i , - > k , , , 1 , 



Fabrication of nonwovon fabric 2 



SO i 481 Nonwov* r, ! 2 v« v , a. > ^ by -he „ n* precede! e as in Example 1 . except thai a solid-type 
vas weed, and the filament lateral en get //as a! i to i * own «n Fig. 5 

Example 3 



Fabrication of nenwoven facne 3 



fQi 49} Ncmvoven fabric 3 was obtained by the same procedure as in Example 1 , except that the needle punching 
1 " ^ 5 ' n 15 ' f! r H ^ ( i ' y or 1 --) d? of.rnno cwirrt 
! 1 f '< < after v* iter washing and „qi ^ v i:Kit <, n , 

wann wafer bath at 90 D C. 



Comparative Example ? 
Fabrication of rsonwoven fabric 4 



[0150] Polyethylene terephthafate (limiting viscosity of 0.63 in c-chiorophenol) as the first component and nyiorc 6 
iii.'nfi::-:g Viscosity of 1.1 in n>Cfesoi) as the second component warn spun at a discharge -ate pc - - 
and wound up at a take-up speed of 1 000 m/rnto by a common mei! spwnmq method ' to obtain 

0 no,.. . • i ^ n i t r ( ^ - £ _ , , w , 
filaments were then drawn 2.0-fold in warm water at 40»C, to obtain 3.3 da drawn filaments They were then coated 
with an oif too \ baser ght and pass^thrcygh a stuffirrg box for mechanical crimping, dried 
in a conveyer-type hot air drier at 60°C and cut to 45 mm to obtain spflttable-type mUlticomponent staple fibers con- 
taining a thermal shrinking component. 

[01S1] The spiittabfe-type mulficomponent staple fibers were opened with a parallel carding machine, and the re- 
sulting nonwwen fabric made of staple fibers was layered with a crossiappoc and the same tyoe of needle in Example 

1 ¥a L 1 °" P" g at 400 P/cnv* to a penetration r 7 a n h lf < ng treatment by high 
t,f J( « amedoutonc si n Cfn s r t 

r * 1 r f r , r. r d Q 

f> 9 among she spiittabte-type mofticornpon! tap fib r co posing the non- 

[0152] Alter immersing the nor.wovsn fabric in a warm vwaferbath at 7S»C tor 20 seconds, the surface was subbed 
!ot1%s,Vnk,a t no , ta ft > V A..nt t-uhft 

Comparative Example 2a 



Fabrication of nonwoven fabric 5a 



|p-tS3| Nonwoven - ine. bj» h - tocedi in Exampie & except tf - edte % b 9 barb 

iabarbdspt was used tor needle punching at 280 f > p 4mm virtual 

no cut and «, 3 nonwe/en fabric 
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Comparative Exan-pia 2fc 
Fabrication of nonwoven fabric 5s 

[0154] Nonwoven fatJitc 5b was obtained by the same procedure as in Example 3, except mat the of! used was an 
eii con-posec i?.amiy of paraffin-based wax. 

Comparative Example 3 



01 55 eih> phthaiate t t \ ).64 or i dei 

< ri ' r ' • >f dm i c n c i 1 1 <. I n n -ami 

xml tbytet I was i < r f ntung j s ; vin to 1 ti > iwt ents * m de i 

W~T the ll 3 1' v f r 1 . i ! t , J i v n h->p ^ j 

crimping, dried in a conveyer-type hot < ^ i ifio-0 a it to 61 rr S t si 1 ) hr» ig staple 

I! ' r < j j , < m , ( n t l t I 

staple ttbei s wit ad sbr c ■ de, cut fo 51 mm length 

[0156] The staple fibers were then blended at a blending ratio of 30 wt% based on the total staple fiber wesphi of the 
thermal shrinking staple fibers, the nonwoven fabric made of catted staple fibers opened with a parallel carding ma- 
chine was te-ye ed with a crossiappe and a commPrc) nee« bait OS barb depth) % sed 
f". -°ecf« punci mnat 1500 iv n booth o' 3 7 mm follows x t i - 
water at 80° 0 to -obtain nonwoven fabric 6, 



Fabrication oi nonwoven fabric 7 

[01 S7] Nylon 8 (limitsng viscosity of 1 .34 in m-erssoi} as the island componeni and polyethylene (meit flow rate: SO) 
M as the sea component were mixed with a chip at a weighs ratb of 50:50 and melted with an extruder, alter which ihe 
mixture was discharged from a nozzle with circular openings at a discharge rate oi 1 .3 gym in per single opening and 
subjected fo high-speed drawing at an ejector pressure ot 2.5 kg/cm 2 and they were then allowed to impact on a 
scattering board with an air stream to open the filaments, and collected on a meshed table conveyor as a nonwoven 
fabric made of filaments comprising isiands-irs-a-soa type muiticomponent filaments. The denier of -he filaments was 
35 3.8 de. Next, the nonwoven fabric made of filaments was sprayed with an oil composed mainly of a fatty acid metal 
salt and silicone to a coverage of 2 wt% based on the filament weight, and a commercially available needle (9 barbs, 
0.08 mm barb depth) was used for needle punching at 600 P/cm 2 to a penetration depth of 8.7 mm, to obtain nonwoven 
fabric 7. 

*> Example 5 

Fabrication ct nonwoven fabric 8 

[0158] Polyethylene terephthalate (limiting viscosity of 0.64 in o-chloraphenoi) as she island component and poly- 
ps * fvl n ft » i I ,r j *_t s ^ v x j i ) j j i * r 
ratio Of 70:30 f torn an island assain » 1 d charge 
rate of 1 .3 jpi per single opening and subjected to high-speed drawing at an ejector pressure of 2.5 feg/cm 2 , after 
which they ware allowed to impact on a scattering board will'! an air stream to open the laments, and collected on a 
~ " - - s -swov ' I meats comprising isianc a -s < < rmponenf 
so filaments. The ia e s was 2.8 de. Next, fce nonwoven fc ,> t t c » < r < v ^wthan 
oil to a coverage of 2 wtt% based on i .r < ( t > ,a able .s^edfe (9 barbs 0 OS mm baro 
depth} was us^d foi leedio pus < 1 ? cn ~ to a penetration depth of 8.7 mm, t t>t « v f n fabric 9. 

Comparative Example 4 

ss 

' , - ' \ t> < tvenfal 

[0159] Nylon 6 {iimiting viscosity of 1.34 in m-cresof} as the isiand component and polyethylene (melt flow rate: 50} 



IS 



EPi 054 09S A1 

1 (■ " ' <- " o t | - , , 

n a common me:: spinning method, followed fcy drawing to obta.o drawn filaments of 8 de with the iami! t.fcmrnt 

f ]<y - l- '- i - ci.^v (vkg , 
" ,r Ci :ei cL ' x ' '■' Sfld u So 4 " f ' 1 ob!ain tefands-in-a-sea type mufticomponent staole fibers 
' I • it u f v > ,.j ,«h 

< ' *~ ' ^ > , - * n 

t ' ' ' io ' U -^' ' 1 31 i > 1 ' f u - i 

to o!j;;a;n I'lOnwovon inbric 9. ' 

Example 6 

Fabrication o; nonwoven taboo 10 

[01 SI] Polyethylene terephthalafe copolymer (limiting viscositv of 0.64 ,r ( o^hiompn.-^o!) obtained bv po^oonrte •> 
sation oi nn acai component contemning 10 rnoho of d;rno;ny; isophihaiato based on m'e^h^Sp!^ 
' t of ethylene giycoi.wa i f f i „ , " v 

7 r « rr ? f , , , nd3f j t 



'loeharged in 



11 " 1 ! h of ^ <• n « udio ii^acl on a scattering boar 

filaments, and oollected on a meshed table conveyor as a nonwoven 



- n ie > ! filaments w 



stream to open the 



1 n 'i f 1 l 1 'I 

' 11 pf ' t . „j , » c V to a penetration depth of 8.7 mm. after which It was 

jmmersea for 60 seconds in a warm * u ^ < , h , n vt> 
fabric 10. 

P* 1 S2 1 The Properties of the nonwcven fabrics obtained above are listed in Table 1 . 
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IS- 



€p?-0S4O96-AT 

"" 3 > T r <= u - - . (V i i | h L 

invention, and the cross-sections of she resulting: son woven fabrics showed dense and uniform si ractu -as In particular, 

o - amp rtiv ( vd ] I ii>'> pone jnis w 

,H on_ u Lb nad a hollow lateral c s. f t shape, had i i= t- i a rough- aggregated state, which 

i- > ' < vp v ni%; - i-o a i t str irture 

f0164j Or' athe hane the n..owoven t < ,<.o: m , ure Cort| all e Ewnp c t a»se 3 vw.eh 

-.up- rt^i u,n*ov«-i j c nee cjfcl to fx ic> vs f 

r "-- ' f m i •' 1 Jl 'i t' f i'i.h i- m 1 i rfe n ^ jo u u<- 1 1 t- iK <-ut r< we c rrwdt: 
t -ink fi ers he nu.noei o Cv „nu3 { i j j - ^ ^ , 

was net do-* i v. ootan nw.si,) a! , nt s_d , , ( i - , , f 

object of the invention, 

[OtSSj in Comparative Example 2a ; however, the number of cut ends of Sterner** on the non woven fabric surface 

! ir - t n t ■> n i s in i c f i 

henumg i lance w •«< s L >? the In i i wa tanged ir 3m p Example 2b, bus fib 

bundles wore not adequately termed, the 20% stress v,as reduced, toe bending resistance was greater than in Com- 

l b; h 1 ] j 

' * i T n n filaments par ' , v i wven iat;u ( ' 

* h r < "* i if 1 ' < t j i nt ui r t t n , j 3 | 

° lh< ~ ° ^ ' >' <- i N f ear 3, 1 ad > | n |irr ie i re I G 3 , j | ,^ | n 

nfruttd v i n t f - ! i ^ ,, 3o u 
being soft had no light handling properly 

L 1 L d 1 ~<-t m erits with a 

deniero?£.Gde,andiiwasan a - ■ • f » m - i tr ^ a-" ^ it; a , u i qh 



examples 7- iO, Comparative Examples 5-7 
hi" ti f i ' t - leathers .1-7 
£0168} Nonwoven fabrics 1 -6 and 10 fabricated in examples 1-3 Example 6 and Comparative Examples 1-3 were 

^ mv tr I Jl r n Ml - I -3 I % - S f t 

<- - H I < <i b n o > 0 OW - ! J ! , i 

minutes. 

[0180] Following this, diphenylmeihane diisocyanats, polytetramefhylene gtyco!, poiyoxyefhylene glycol, polybuty- 
u Mi used according to a common method to synthesize pofyurstbano with 
a 100% elongation stress of 110 kg/can 3 , and the fabrics were impregnated with a W/O type emulsion prepared by 

n r crc £■ ! , \>r t < , ,00 earts by we qbt of a methyl el yl k 
6wt 1 eed on the total ski ryw <cess errtuisior th e wa 

v/ipeti off, and they were then coagulated and dried in an atmosphere at a temperature of45°C, 70% relative humidity. 
Also, a SO pm-thiek pofyurethane coating formed on a release sheet was attached using a two-part ureihane-based 

- n a and tet aceooate drying and ernes' of/ r ot x < i 

artificiai leaihers 1-7. 

£01 701 The properties of the arttficiat leathers obtained in Examples 7-10 and Comparative Examples S-7 are feted 
in Tabie 2 

P171] Also liatedare the properties of natural kangaroo leather ■:. Reference Example 1), and the properties of artificial 
!<x Hnof - ! ^ r i - 4 w p ^Ua ro'C 

i =■ t i v available a; iifioiai leather (Reference Example 2). 
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10172] fheresyits shown in Table 2 will now be di$cussed. The artificial iaathers obtained by the procedures of 
Cxam las '^d" S , ent t t f i r i i t 

! '' )' v: : ' p and uri!fcrfri *twcturea Because of theii cense and uniform structures, there was also no anssol 

rcr <o»,s t T) tec tt _i h v> )l H ' I - <. -Jio s V \6re oft with 

u ' ' ' ' A il t i > ,l y i ^ Ui ! l^i 

' 1 * i (!aJ<- ! n < t , i r ji >- , 

1 of i conations, and haa t softness and a < handling property which cannot be obtained f tether i 
veotfonai nonwov abri i . 9 fibe. 

n 1 I- c 1 ml eqnva htituBte s 

J ' ' ' " n - f <«> c< " <e of staple oers used as the ase fabrics. 

_ i ^ ■> travysi adhi -,trenq'h 

0 ~" 4 il ' 1 h i v < i „- aa > o< 1i ! 

° J J ' ' - i ' - * Mil - ■ * , , (no f Jt t 

sample ob had !ew aoer bundles, and while the banding resistance was biaher, it also Sacked a uniformly k-.nqted 
si sic- y<d ha. , i©as s c 

fCt'S Th irt n - - o Hir >c< n - r native Example? and the artificial feather 0; Referenc* Pyamola 2 
* ,! » r« 1 f ji „> || ( nrc in , • h v 

morabfe buckling creases were found. 

Examples 11 -2 : Comparative Example 8 

Fabrication of nubuefc-dke artificial leathers 1-3 

[0176] ,h* n v, . b -t < t samples 4 and 5 and Comparative Example 4 were each tfflrfi^Sd 

n 1 > c- ^ J P a miv ) , f 
- ,f ' ' w °vcr« fabric we>ghl befo'e impregnation), and were dried ai 7CTC for 30 minutes 

J " * - ^ f cc j ' j 1 dp-yhutyiene 

d " a ' - <- ' 1 1 i V!* 1 o r 1 

• ^ • * dissolved m a dimeihyllofmamide solution to prepare a dimethvibfmamid© (OMR so- 

^ t orcertratran), and the nonwoven fabrics 7 9 *are eat. * 
a.ad further immersed in a 1 5 wt% aqueous DMF solution for coagulation After defeat t A ,« m water at 

cod In a ho t hamber at 135°C to obtain urelhaneampregnated substrates, 
[017S1 The substrates were subjected to repeated o ppinq in to, » > r nd i v m < th, n< 

*a - by dsssoiution to generate Tine de • rf , > t^a 
> > tvpe muitfcomportenl fiUmante The touene r the sufc^ - t m we 1 / , 

d.ccca .011 r imx wa er r 90»C and dry.rq trs a hot ev chamber at 120 a C followed by nqi - - 
mash Sandpaper yielded rsubuck-iike artfcial leathers 1-3. 

^ 7B " ^ cpn, , lul , c a, leathers obtained by ths procedures of Examples 11 and 12 and 
! Tab'© 3 

|01SO] Also listed i t-< c >erties t <( t.f c a! leather wherein the substrate was a nonwoven fabric comprising 
f&iands-tn-a-ssa typo muitioomponent staple fibers Df nylon 8/polyethyl >e, a com 
sample 3. 
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, h I L f 

\ * C Property as also represented by k p Ft -j e while the surfaces also aaci 

" S ' ' ' " •-- " k n <h f C f f d iii e ; ( vv r i d i 

' 1 ' ' ' i 'd. i <g property Hi,,! „ | 

! ' ' - *uf nil 4| or rt „ 
;aai^a. whue the nuouck tee! o!' ihe surface was aiso i.nfei -or 



1^183] f he 8.'1.f.c.al leather obtained by the procedure of Example 7 was used as an upper material for a sho»s m a 
=wo-momn wear my a:.,: ; ,,,o So Ihe softness o: the arafcial leather :ae manufactured shoes ;;! wall ostn ihe feet the 
wear comfort was satisfactory, and absolutely no problems of durability were found upon comcletion of the lest 



1 ' A ncnww8ri ^bric made o! filaments, which comprises foments formed fromafiber-forming thermoplastic polymer 
ana salaries all of the following conditions (A) to (D). ' 

(A) The fiber bundles are present in a range of 5-70 per centimeter in any cross-section parade! to the direction 
of thickaas.;, of ;ae nonwoven fabne. 

(S) The total area occupied by the fiber bundles is in a range of 5-70% of the cross-sectional area of any crcss- 
section perpendicular to the direction of thickness of the nonwoven fabric 

(C) The apparent density is 0.10-0.50 g/cm 3 . 

(D) The cut ends of the fibers on the nonwoven fabric surface are present in a range of 5-100 per mm 2 of 
surface area. 

2. A nonwoven fabric made of filaments according to claim 1 , wherein the compression percentage in the direction 
of thickness of (he nonwovan fabric is in the range of 10-30%. 

3. A nonwoven fabric made of filaments according to claim T, wherein the filaments are fine denier filaments which 
are obtainable a cm sprattbte-type multicomponent filaments comprising a polymer with two or more components 
and satisfy ail of the following condifions (E) so (H). 

(E) The denier of the filaments is 0.01 -0.5 de. 

(F) The apparent density of the nonwoven fabric is 0.25-0.45 g/cm 3 . 

(GJ The average area of space in any cross-section of the nonwoven fabric is 70-300 \mP as measured by a 
r 1 • — ' -analysis wiih a scanning electron microscope 

(H) The structure has uniformity represented by a standard deviation of space area in any cross-sec-ion of 
the nonwoven fabric of 200-450 ym^ as measured by a method o! tmaqe analysis with a scannfna electron 
microscope 

. A nonwoven fabric made of fifaments according to claim 1 , wherein the filaments are isiands4n-a-sea type martt- 
component nlarneate c catering a fibe-forming thermoplastic polymer ae the island compo.nen; ^a^w,,. 
based polymer as the sea component . 

. A nonwoven fabric made of II laments according toclaim 1 , wherein the filaments are islands -in-a-sea Ivpe muiticore 
filaments containing a fiber-forming thenmoplasticpofymef as the Mmdcamponent and a pohrolefin-basedpoivmc- 
as the sea component. 

. A nonwoven fabric made of filaments according to claim 1 , wherein the filaments are islands -in-a-sea type solittabte 
mra; aiayaraa filaments with each segment consisting of a mixed polymer comprising She following nolvmer blend 
(a) and poiymer blend {b» 

Polymer blend (a): 

A polymer blend comprising a fiber-forming thermoplastic polymer (A) as the island component and a 
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sa i rr.f - r 

Polymer blend (b): 

f b*end i r ie f l A') as id component an 

l J, >{ ; i, p L as tne sea component. 

m " ' f ' r P >,. vM P i it'll -.jtvci in nv 

' - ' M ,r 1 ' r ' f| I I ' f U t< I Hln c - Su <, i ' t f t, t -r -u m, t. ,> 

! 1 < 1-1 < v. - la t -pi >l I , , v U , , 

nylon 1 polyp copy is », polyuref e eia l> e> 1 >r - nj c ' t *| , 

aments, which :s obtained by extraction and removal of the sea component 



inwoven tab; 



polymer from a nooweven fabric made of filaments according to claim 4, 5 ort 

9. Artiticra, ioaPv r b < i n i ymeric eia 
1 l' ° ! iwted She; c 1 •'!>,) ion t ( i 

! bundles a i , 1 i r , t , p ^ 

i'- f \ 1 h 1, , < L , H< ,v 

h 1 W iO),< » v. I i e< t i- r , [ u n , f , t l( - , , c 3 

r it ai U * H 1 ! | » n Oi i V r, o ( 

{K): At least a portion of the impregnated f mence! . s polymeric elastomer which is noi fixed among 
the fibers. 

,<v -' ' 1 ( n ir 1 - th* varp cJ ion ncf the tensile stress at 20% ©tenQ&tfat: 

f ' ! t ' fi ir i i \ \\\ i c s r r 3 | f o 

r in io r n <> i ^ v thn 

t ni , i , , „ 1c !( xRt 

of ^-30 

<N h c tp- <s i i , ,n f ^ i «| , i 1 "h> n < 

10. Artificial leather according to claim S comprising a nonwoven fabric made of filaments according lo claim 3 and a 
poiymer ic elastomer impregnated them w «f.esa» oftnefoitown >)to(C$ 

iP) Tti« fiber bundles are present in a range of 10-50 per centimeter in any cross-section p, . 

hick! so* the if . -i - 
(P) The average area of space in any cross-section of the artificial leather is 70-140 pm 2 as measured bv a 

1 . l„ , v J , , , , ( , 

(Q) The structure has uniformity represented by a standard deviation of space area in arw cross-section of 
the artificial feather or 60-200 pnn2 as measured by a method of image analysis with a scanning electron 
microscope. 

1 1 . Artificial lea e - - ling Jo claim S which is obtained by extracting and removing the sea component polyoSefin 
poiymer simuiSaneousiy with impregnation of the pofymeric elastomer in the nonwoyen fabric mad© of SifameriiSs 
comprising islands-in-a-sea type muftieornponenf S'famente according to claim 4 5 or 8, and w «. I ■ • 
denier Sfemenls wist; an average denier of 0.0001 -0 2 de. 

12. Artificial feather according to claim 9. which is obtained by impregnating a nonwoven fabric made of fine denier 
filaments according to claim 7 and contains fine denier filaments with an average denier of 0.0001-0.2 da. 



55 



25 



EP 1 054 095 A1 




27 



E P1 054 096 A1 



r ig.2 




EP 1 054 096 A1 




29 



EP 1 054 89S A1 



F i g. 4 



BP 1 054 096 A1 




3? 



EP 1 054 096 A1 




32 



EP 1 054 096 AT 



Fig. 7 
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